Rhine terrace [9, 10] although the normal magnetic polarity of the lava (fluxgate field measurements) suggest the age of the lava to be younger than 0.73 Ma using the most recent paleomagnetic time scale [111. Unresolved discrepancies between the high ages of lavas Hohe Buche (East-Eifel) and Sarresdorf (West-Eifel) overlying low terraces (Niederterrassen) believed to be younger than 0.1 Ma may be due to excess argon. Ultramafic nodules may be the reason for the anomalously high age of the Ruderbfisch lava overlying the Kyll middle terrace [117)], whose age may be only about half that suggested by the present K/Ar data. Oligocene ages of two Tertiary alkali basalts in the East-Eifel extend the area of previously established Oligocene volcanism eastwards [12] . The Miocene age of Arensberg volcano is identical to that found earlier [12] . Middle Tertiary volcanism in the Eifel may have occurred in distinct Oligocene and Miocene phases. The new data corroborate previous suggestions that the postulated Eifel plume [131 is not supported by age data [12, 14] . The age distribution of Quaternary volcanic activity in both East-and West-Eifel does not indicate termination of volcanic activity. Magma and thus heat transfer from the mantle to the crust may still continue. The K/At determinations were carried out by Amdel Laboratories. We thank the Deutsche Forschungsgemeinschaft, the Bundesministerium ftir Forschung und Technologic and the European Commission in Brussels for support of our work.
Formation of Long-Chain Carbon Molecules in Interstellar Space

H,D, Breuer and H. Petry
Institnt ftir Physikatische Chemic der Universitfit des Saarlandes, D-6600 Saarbrficken Long-chain hydrocarbon molecules are supposed to be constituents of interstellar gas [1] . Through their absorption bands, these molecules may give rise to the diffuse interstellar lines [2] . They are proposed to be formed by ion-molecule reactions starting with C + +H--CH + and further addition of other atoms or radicals [1] . However, this mechanism is somewhat unsatisfactory for molecules like HCgN [3} or C~H [4] . We therefore suggest another mechanism for the formation of this kind of molecule: carbon chains consisting of two or more carbon atoms are blown away fi'om carbon stars. Due to temperature and radiation conditions or due to the interstellar radiation field, these particles may be ionized. By collisions with other atoms the observed molecules or radicals or hydrocarbons can be formed. To test this mechanism we performed an experiment in which carbon chains could be produced under UHV conditions without interference from any other gas. By an electric explosion of very thin graphite fibers (7 gm) in a hydrogen atmosphere, C, C~, and Ca could be detected in a timeof-flight mass spectrometer (Table 1 ). In some experiments C4 has also been observed but its abundance was only just above the detection limit of our instruments. Optical spectra of the explosion indicate that the carbon was almost completely ionized. The mass spectra are markedly different from the fragmentation patterns of CH4, C2H6, and C3H8. So the hypothesis that the observed products are formed in the ion source of the mass spectrometer can be excluded. Using nitrogen instead of hydrogen, only CN, C2N, and C2Nz have been detected so far, The product yield is much smaller than in the case of hydrogen. This may be due to the higher dissociation energy of nitrogen. The results of our experiments indicate that molecules or radicals containing more than two carbon atoms can be formed in reactions in which atoms are added to carbon chains. Especially in the case of longer chains, the reaction probability is greatly enhanced over the multi-step ion-molecule reactions. Even a radical as small as C4H can be formed four times faster by adding a hydrogen atom to C4 than by the successive reaction of a carbon ion with a hydrogen atom and three carbon atoms or ions.
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